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these operators several spectral theoretical results are formulated without 
proofs 1. If ©» (x) satisfies certain conditions, then in Oi(6(r)) Zor an 


arbitrary M>0O there exists a single funotion Ppr(z) = S(x- pp) +e (x) 5 an(=)=0, 
x <A » which satisfies the equation A( f p()) =Q(p) Pulx) 5 likewise there 
exists a single function Wral=) - 5 (x~ A)+da(x) 5 by(x)=Cy x>M which satisfies 
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and frypla)¥ are miarvponenes a 


meena At a 


Seger rty dex = 8 (p=) 


3. For the functions @ w(x) and byu(x) estimations are given. 4. If these 
estimations satisfy certain conditions, then the system {4p(x)} forms a 


basis in A(e (r)). ~~ 
The formulated results are extensions of the author's theorens 12-4. in Doklady 
Akad. Nauk 105, 625-627 (1956) to the case of a non-countabie basis. 
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TITLE: Asymptotic Evaluations and Entire Functions (Asimptoti- 

ees _ cheskiye otsenki 1 tselyye funktsii ) tee 
‘PUB, DATA:  Gosudarstvennoye izdatel'stvo tekhnike- teoreticheskoy ———[Em 


o literatury, Moscow, 1957, 158 pp., 4,000 copies 
fey = «ORG. AGENCY: None , 


EDITORS: Solov'yev, A. D. and T4{khonova, E. P.; Tech. Ed.: - 
: Murasheva, N. Ya.; Reviewer: Bakulova, A. &. Le 
PURPOSE:  @ne book is a monograph concerning asymptotic evaluations. ee 
; It is not designed as 4 textbook. 
COVERAGE: Most asymptotic evaluations are derived using special 


properties of @ problem. The author believes that it is 

petter to use available general methods which must first 
ba elassified and generalized. He does not expect to 

Card 1/5 golve all problems using general methods, but thinks 
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Pr a Oe Call Nr: AP 1135661 hea 
Asymptotic Evaluations and Entire Functions (Cont. ) . ae 
many of them could be solved more simply and more completely. .The 

book consists of three chapters. The author takes four examples and . 
Shows how asymptotic evaluations of the functions are obtainedshe 
thus introduces the concepts of asymptotic evaluation and of dsymp- 
totic series. After this introduction, he gives four methods for 
asymptotic evaluation indicated in the Table of Contents. Each 
method deals with a certain type of function, Formulas for 
asymptotic evaluation are derived and the application of the 
formulas.for some problems is given.: Special coneideration is paid 
to the method of Laplace and the method of steepest descent, which 
in the author's opinion can be widely applied. The asymptotic eval- 
uation of. entire functions, or of functions which can be expressed P44 
in terms of entire functions, are needed in many problems of analysis. Hag 
The author gives the fundamentals of the theory of entire functions se 
in connection with asymptotic evaluation in chapter two. He in- me 
vestigates the relationship between the behavior of entire functions jae 
in infinity and the basic elements of the entire function. ; eee] 
The author investigates special cases of asymptotic evaluation of 

entire functions. He takes certain important examples and using 

the general methods given in chapter one, the theory of entire 
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functions Biven in chapter two and Bome additional formulas, derives 
asymptotic evaluations of functions. The book deals with Russian 
contributions. There are 8 references of which7 ae in Fusslan (in- 
cluding 4 translations) and 1,French. The U.S.3.R. Personalities 
mentioned include Lavrentyev, 'M. A., Shabat, B. V., Levin, B, Ya., 
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The space or ( Of) is the set of analytic functions of the k variables 

ZyrZoreery dy which are regular for [z,| <8 (\2,[2>2), fe1,2,.5+,k. Fhe 

convergence is understood as 4 uniform convergence. in OF and at the 

basis end biorthogonality are defined usually. We denote B(B,y++-1%y) © P(z)y 

2 

BY occatage « zc” etc. Linear operators in OF and Gs are defined by the 
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is called an operator of Volterra's type. 


Finally the author gives a spectrel theory for operators which differ from 
a diagonal operator only by an operator of Volterra's type. 

The present paper in essential is a Be eee of the author's resulte 
(Doklady Akad.Nauk 101, 597-600 (1955); ibid. 105, 625-627 (1955)) to the 
case of analytic functions of several variables. 
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The system of the regular functions within the domain G 


u (z) = 2 ¢n(2)> (0) _ 1, n @ Osls2ycves is assumed to form a besis in 
the domain x6if each functions that is reguler in G, in this domain is ree 


| presented by tho ecovesgent Serle 62) ice au (2 ‘ This representat. 


Card 1/2 


ion, by the way, is unique. The present paper contains three thoorems and 

their proofs: 

Theorem 1: Be it that the system given above is assumed, where the functions 
(z) witain the circle Izi<R are Supposed to be regular and different 

from zero, The above systen is written down in the form u,(z)=2 a7 *n(Z) 


where the functions (z) in the circle Iz!CH are regular. 
The author introduce Ene following denotations.e 


An(2) -An_,(2) © 4n(2) "Eanes bo(z) *Vo(z) 
4%r) 2 la yt™, 1. (r) = 2 ag (r). If the functions), .(z) satisfy the 


conditions lim (1,(r)/n) in the case of any r<R, the system written down 


Via Rne eS & 
bah Bestel peavey Reis a 
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. On A General Basis-—Criterion, : : PA - 3123 
oa “. “above forms a basis in the circle {zI<R. Two corolleries are added to this ae 
‘ theorem. Treorem 2: Be it that the system. u,(z)euli(z) Y_(z), Y, (0)*1,n"0,1,. fem 
is assumed wosre u(z). "Ztecse~ in the simple continuous domain B is 2reguier Bim 
and single-leaf function. The function u(z) ‘is represented by the function ee 
: u(f) on a circle with the origin as center. In the domain G the function'fniz) je 
oy are regular and in each closed amount keG only a finite number of these func- 20h 
me tions is assumed to have zeros, The authors here put ae 


tal fea i | (%<G) is a closed amount and kg*ko(i) applies am 
tf at any ECG 1im(1,(E)/n)=0 applies, the system uy (2 )eun(a) Pn) fn (0)- | 


1 (B)=2 iia 
n° "keke ZEB 


1, n“0,1,.,. forms a basis in the domain G. ae 
Theorem 3: follows from the theorem 1 by the replacement of the conditions oe 
contained there in by others, 
(No illustrations) 
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AUTHORS: Yevgrafov, HM. A., Solov'yev, A. D. : tote 
TITLEs ; ‘A Class.of Reversible Operators in a Ring of Analytical FPunc- 


tions (Ob odnom klasse obratimykh operatorov v kol'tse ana- By 
liticheskikh funktsiy) a 


Lon - PERIODICAL: Doklady Akademii Nauk SSSR,1957,Vol.114,Nr 6,pp-1153-1154(USSR) 


; x ABSTRACT: Krys R, ) = K here designates a ring of analytical functions 
of the complex variables z,, 2), e+. 2, which are regular Boe 
and unique in the case of r,<|z,] ¢ Bj, i= 1,2, .-. m In 


this ring the topology is assumed by the concept of con- 
vergence as a uniform convergence in the case of 
rj,(1 +E)K fz, 1¢ BO -€) for any values £50. Like in the 


case of some previous papers by these authors the following 
can be showns If K. is only considered as a linear topological 
int 
space, the following appliesr 
Theorem 7: A is a linear operator in Ka which is defined by 
Card 1/3 the equations 
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Cyr ae Esper ge spe SSE | Paseo 
Be te Oe g 7 — 20-T1Uypb-4/ 54, on 
A-Class of Reversible’ Operators in a Ring of Analyitical Functions REE 


n4 a no ; 
Az, eee zy 2, eg Zn En, eee na (2, woe) 


“On, ee nic @. : . 
te In this case €, rey (Zareeee By) > 0 at aa 
: max |n,|—>@ (in the sense of topology K,) holda good. 

i 


“The operator E + AA then has an inverse operator which is Soe 
' constant in x, and which has no limit points for all J (with aa 


the exception of a countable quantity of eigenvalues) within 
a finite part of the plana. In this connection the multiple 
quality of every eigenvalue is finite and with a suitable 

bx definition of the operator all of Fredholm's alternatives 

iS : apply. 

: Theorem 2: gives an immaterial generalization of this result. 
If Kh is not considered a linear topological space but a 


topological ring, a considerably more marked result may be 
Card 2/3 obtained. ‘There are 3 referancas, 3 of which are Slavic. 
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PERIODICAL: Doklady Akademii nauk SSSR, 1958, Vol 121, Nr 1, pp 26-29 (USSR) 


' ABSTRACT; Let the coefficients of the equation 


k 
(1) y(n+k) + 2 a, (n)y(n+k-m) 20 


Qe 


satisfy the conditions: 


ac(a) #0, nzty Yim a(n) = a,  Sleg(net)-a4(a)] 2m 


(m=u1,2,.22,k) ae 
wie a too tae (A- A) vcee( R= A); Aye Ass ty £o Ee 
| (ipd=1,2,e0epk)s ae 
‘ k <3 ea 
Let P(r) ar + a(n) r* Ug aing a, (n) 2 (A- Ay (2). MA(a)) oa 

Be SE ae a | 

-N—s0o n(”) a 
Card 1/2 ‘Then every solution of (1) has the form 
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On the Asymptotic Behavier of the Solutions of Difference S0¥/20-121-7-6, 55. 
Equations 


y(n) « Cyy,(a) twee Oe Cy, (a), 
: ; = -1 
where Jy (n) ~ rg Se eee AG (n), no. 
_ An analogous result holds for systems of difference equations. 
In both cases a@ generalization to the case, where the A, (4) 


,18 possible. Further analogous results-relate- ------. 

avOMS | finite order and to_certain-integral equations —-- - Bae 

_. cand differential “equations. Altogether thera are seven theorems. 
There are 6 Soviet references. 
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Yevgrefov, M.A. : S0V/20-121-3-3/4 7: 
Se 
On the dsymptotic ‘Behavior of the Solutions of Linear Systems 


of Equations (Ob asimptoticheskom povedenii resheniy sistem 
lineynykh uravneniy) 


Doklady Akademii nauk SSSR,1958,Vol 121,Nr 3,pp 407-410 sa 
Let the functions 


ke?) 
P,(2) = Dy a") an 0< [2] <a, N= 142,006 


ma ~ nei 


satisfy the following conditions ¢ 
1. There exist sequences Sn and Rus en < Rye so that 


ts [SY] [Ma 
a ened nel Suet 


lim mex = lim max 


n-+00 {2{= 1 9 n>0o [zf=1 Pr ( oe ) 


It exists an r,, 9,68, <Bys so that P (2) #0 for {zl = a 
and that the variation of arg P (2) on [zl = r, is equal 
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Determination of the Class of Convergence in Certain Interpolation 20-1-7/54 


_ Problems. . 


ASSOCIATION: 


PRESENTED: 
SUBMITTED: 
AVAILABLE: 
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E with regard to z is uniform. In this connection certain re~ 
strictions of increase and very strong restrictions of smoothness 
are imposed to the sequence A_. These conditions are given here. 


With the aid of some lemmata given here the author obtains the 


following final result: The function defined by the equations 


$P (2) 
Lin( (vy 44(2)/¥q(2)) = v(2) and v(2) = u(f(2))exa($ P(E) 
ig regular and one-leaved in the star-like domain K< EB, which is 
depicted on a circle by the function w = v(z). When the integer 
function F(z) can be represented in the form sits 

1 
F(z) » srt b(zf)e(f)af (where £(f) outside K is regular and 
where the contour C contains all singuler points of £(f)) 
F(z) = 2h, (F)P, (2) applies. There are 5 Slavic references. 
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January 17, 1957 
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a BUESHSE een SSS sa Guana BE Beek: sobs MoT Sunes, 


a Guctnd. anion pehavior of. tha Solutions fut Gr 
‘Syetams of Equations © 


to zero. © 
3 For ‘oufficiontly large n P nl?) haa inri¢ <laf<R, - exact- 


‘ly k, zeros AD acne y&) and in $3) Klal ee, exactly k, 
— KO Ko . where A, f A, for ifj.- 


t = e en e e 


; | 8, ,(n+1) - a, j(a|<o 
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On the Asymptotic Behavior of the Solutions of Linear s0¥/20-121-3-3/48 
‘Systems of Equations i 


8; (9) On na) 
: 3 ial J ) 


5 yo = (i) a 
Let A denote the matrix (uy 5), phy = ayy on 


? Ya gh) = A,(n)8, (a) B (a) 


Ys {¥s9yree9 } the solution of the syaten 
(4) aYeP , Pe fe,farere } , £20, 2>n, cf 


(1) is assumed to possess e solution for each F of the ebove 
typee Then it holds the following theoren. 
Theorem : An arbitrary solution of (1) satisfying the con- 


dition 


y, 2 0((1 -£)" By eves By) 
(where £>0 may be arbitrarily gmal11) has the form 


= be eae ee b if 
Yn = 4 Fatyn tet Cy Tok yn Mtn ky Tey et 


card 3/4  # O((14E)™ Sy eee By) 


Fp Ba bated Ey nS 
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‘On’ the Asymptotic Behavior of the Solutions of Linear SOV/20-121-3-3/4:7 
Systems of Equations ; 


PRESENTED s 
SUBHITTED: 


Where Cyseees Cy. are arbitrary constants and Direeerb, 


a ME ap fen Fata OED 


are constants depdnding on F and a 


nt1,m m 


Before this fundamental theorem the author gives statements 
on. two similar but simpler cases. Finally he formuletes a con- 


tinuous enalogue of the theorem with respect to integral 
equations. - 

March 19,1958, by MoV. Keldysh, Academician 

March 15,1958 
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AUTHOR: 
TITLE: 


PERIODICAL: © 


ABSTRACT: 


Yavgrafov,Hede ~ $00/20-126-3-5/£9 


On Theorema Analogous to Phregmen-Lindeléf's Theorem 
Dokledy Akademii nauk SSSR,1959,Vol 126,Hr 3,pp 476-481 (USSR) 


Let the operator A(x,a) = Salen, Ogxr<o, in the metric 
. PT) 


space H satisfy the conditions 
5 For all x0 and all % of eat Rer<f (an exception of finitely 
many 74, (x) 900s, (=) ig admitted) let exist a bounded 4 (x,~v). 


The subspaces E(x) which are annihilated by a(x,2,(x)) are 


~~ g4aaté-dimenaiionad and the projection of A(x,A,(x)) into H/H, (x) 
-~has.a bounded inverse 0 erator. 


2) There exist lim A,(x) = 2, and in the direct sun of the Bi(x) — 
ay 300 


x 
‘a base Pap (*) can be chosen so that Lin Fap(*) es Papi 
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2 Ss mele 
On theorens Analogous to Phragnen-Lindeléf's Theoren  30¥/26~126-2 5/9 


3) a aoe Vat<ois bounded for re A(x) and 
- ia = wz | a (x ayact A) Swist- s.r = a 


: ect ee x Rw Q, where the circles 
wees SA tthe nelle alee {n the: stripaté <RerS eee, 
oa’ oe toh out, €>0 arbitrary and uniforn in t, O<t<om 


ns are satisfied, then every solution 


Theorem: If these conditio 
of A(x, $-)u(x) = 0, uGH satisfying the condition [f«(x)li 


te (F- 5, 5>0, can be sepeesea as follows: | ES 


u(x) = v(x) es Ee Ce ep \™)? s 


Or E)x >0, and the u, pi*) are Ze 
where || v(x)I|< ye for every E>0, : 


certain Beye’ solutions for which 
Tin + in {lv__(x)l] = Re A, - 
x sp 
, %-700 
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On Theorems Analogous to Phragnen-Lindeléf's Theoren S04/26-125-3 -S/63 


Under a further assumption, in theorem 2 the formula 


upp 2) = (aot tage) ef (epee, Ne, (ell #0, x-200 


is given. 

‘Pwo further theorems contain concrete applications of the first 
two theorems. 

The first theorems generalize results of Ye.M.Landis and P.Lax. 
There sre 6 references, 5 of which are Soviet, and {i American. 
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AUTHORS: Yevgrafov, Mo A.s, Cheyis, J. A. 


mene enbieee Lt BAT aT tet soe ei 


SITLE: Extension of “Shiragmen-Lindeléf's Theorem on Analytic Ge 
_ Functions to Harmonic Functions in Space ; 


"PERIODICALS Dokledy Akademii nauk SSSR, 1960. Vol. eye No. 2; 


pp. 259- 262-. hee u 
_ TEXT: ‘Theorem 1: Let u(r, ¢ - be a harmonic function in tha 
cylinder r & @, Q0o<¢ mia < 2nr3; - OS x < w- If the conditions - is 


Cc oo ——— 


: ma ules? pk) S Og ae ore Tan 
. mix| /(24€ 2 ey 


(2) ne, “(ales¢ oa x)| < -— exp e 


are . eee then u(x, 1 x) = 0. 


ge “ Theorem 2: Let u(r, 0,@) be @ harmonic function in the cone 
o<ré@,0m ¢¢ 2N, 0 o¢0¢ O< 8. 
If 


1! | G8 ~ 0 iy Oy 2%.) 
cer ve : Ex |. 
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(1) 3 du pd ea = + Pu, B 2(x,0) + Byu{x, 1) = f(x), 


be pane Late A, P, B,, B, are matrices of order n and u and f 

are vectors. 1.) The matrix A is assumed to possess no purely real 

eigenvalues; 2.) let BE end E be projection operators onto the sum 

of the invariant subspaces of ‘A which correspond’ to the eigen-values 

ay for which Im ay >0O or Im ay < QO; here let 

(2) det (B, EY + BLE) Le 0, det (BE + B, EY) # 
3.) let 
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Theorem 1: If det (B, + B @ PHA, possesses no purely imaginary 
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(1) for which Uy ay )= 0( p(x) 3 + Wee) 


Theorem 2: If p is the greatest multiplicity of the purely imaginary 
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then there exists a solution of 
(1) for which uy (xsy) = 0( G(x) + Kt (x) +x oa ‘ a(t) at) 
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where G, is 2 certain constant matrix of-rank 1. 


By senaestiae the theorems 1-4 with the results of- (1) ‘the author 
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Asimptotichesklye otsenki i tselyye funktsii (Asymptotic Estimates 
‘and Entire Functions). 2d ed., rev. Moscow, Fizmatgiz, 1962. 
200 Pp. 8000 copies printed. 


“Ed. A. N, Xopylovas Tech. Bd.: L, Yu. Plakshe. 


PURPOSE: This book is intended primarily for mathematicians engaged 
in the study of entire functions, as well as for scientific per- 
-sonnel of. other related sclences. 


‘COVERAGE: General laws and fundamentals of the theory of entire 
functions are presented. Methods used for obtaining the asymptotic 
estimates are described. Estimates of some particular classes of 
entire functions are derived. ‘The author thanks Ye. B. Vul and 
I. S. Arshon for reading the manuscript. Some references are men- 
tioned in the text, but there are no references at the end of the 
‘book. 
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"EXP: Phe results of magnetometer investigations in south- and ae A 
north-easterly districts of the Tatar ASSR and in adjoining re- LY 
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